and Captain Klein [12] reported five cases which occurred during an outbreak of dysentery at the Rouen base in 1917.
During the autumn of 1915, when many cases of dysentery, both amoebic and bacillary, came to Malta, Colonel Sir A. E. Garrod, A.M.S., saw a few cases in which the joints were affected. During the summer and autumn of 1916 when the dysentery cases which came from Salonica were almost entirely of the bacillary type a number of cases occurred. At Colonel Garrod's request, I took notes of some of these cases, nearly all of which I saw with him at the different hospitals. Besides these thirty-three cases there were some others of which I have no notes. After August, 1916 , the cases were only taken from half the hospitals of the island and it is probable that over fifty cases o.ccurred.
However, as it is an unfamiliar complication it has been thought worth while to describe the signs and symptoms.
(I) CLINICAL SYMPTOMS.
With one exception all the patients contracted the dysentery elsewhere and the joints were usually already affected before the patients arrived in Malta, consequently we did not see the early stages and are dependent on the notes made either at the Salonica hospitals or on the hospital ship (where the symptoms often started) and on the patients' statements about the date of the onset, &c. Although we did not see the earliest joints affected we had the opportunity of observing the spread of the disease from joint to joint and of watching the progress of the trouble. The symptoms did not appear, as a rule, until the extreme severity of the dysentery was over, although in one case the pains in the joints started on the same day as the dysentery began. The usual day of onset (Table I) lay between the sixth and the twenty-third day after the first symptoms of dysentery. In one case the symptoms began on the ninetieth day but in this case the attack had been severe with one or more relapses, and blood and mucus had been passed only thirteen days before the onset of the joint symptoms.
The first symptom was severe pain, which preceded the swelling of the joint by some hours. The effusion into the joint took place very quickly and was usually large. The severe pain went away long before the swelling of the joint subsided. There was no reddening of the skin and the joint was not hot even in the most acute cases that we saw. In some cases many joints were attacked on the same day, but in most of the cases the Joints were attacked at intervals. In one case four joints were affected in the course of ten days. The commonest joint to be affected was the knee-joint; both knee-joints were involved in sixteen cases and one knee-joint in fifteen cases (Table II) . The ankles and elbows came next in order of frequency. The small joints of the wrists and hands were symmetrically involved in three cases; in five cases one hand only was attacked. The sterno-clavicular joint was not affected in any of the cases of this series, but Major Hessel saw two,cases in which it was involved; the temporo-maxillary joint was attacked twice. The onset of the symptoms is said by some observers to occur between the fourteenth and twenty-first days, though Waller mentions that one case began on the eleventh day. In our series (Table I) D-16a at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from six men started their symptoms before the twelfth day and the onset in the remaining cases lay between the twelfth and twenty-ninth days with the exception of one case. This man did not show any symptom until the ninetieth day of the disease but he had had a relapse of the symptoms of dysentery only thirteen days before the joint affection began. An analysis of the table does not show any relation between the severity of ,the dysentery and that of the joint affection. A mild dysentery may be followed by a severe joint affection or vice versa. The analysis of the figures suggests that the patients who show symptoms early are more liable to have severe attacks. Thus, of the fourteen cases which were described as arising before the sixteenth day nine were severe and five mild; of the fifteen cases which arose after that day six were severe and nine mild. However, one of the most severe cases did not begin until the twenty-sixth day of the disease. In the severe cases there was a considerable rise in the temperature. This rise was sometimes synchronous with the onset of the joint lesion; it more often preceded it and sometimes succeeded it. The temperature oscillated between 990 and 1000 or 102°F. at night as in Charts I, II, III, IV. In the very severe cases the temperature continued to oscillate for many weeks. No other cause for the pyrexia could be discovered and except for the joint lesion there was nothing abnormal about the patients. There is often a considerable rise of temperature in the early stages of a severe dvsentery, but in these stages the acute symptoms of dysentery had usually subsided before the onset of the joint symptoms.
In the mild cases the temperature was little if at all raised. In twenty of the thirty-three cases there was long continued pyrexia, while in the other thirteen cases pyrexia was slight and of short duration. The progress of these cases varied greatly. Some patients made quick recoveries: seven of them were quite well within four weeks. Twenty were ill for a much longer period and three, who were sent home to England, showed little improvement after two months. One of these was allowed to walk after about six months and was then Just able to use his hands to write a letter. When the joint symptoms 1DAYofDI& 7 8 'subsided quickly there was seldom anly after-trouble, but when this process was a slow one with relapses there was a great tendency to stiffness. It is not possible to say what the ultimate fate of 'these cases will be. The cases seen by Beveridge in South Africa were all of short duration and the joints improved as soon as the temperature fell, but Dewevre states that in some cases the process of complete recovery is a slow one, and records one in which it lasted seven months. Garrod has seen some chronic cases in London at different times and believes that, the joints ultimately recover completely. Some of the patients developed eye symptoms and this point also has been noted previously. These symptoms were of two kinds: (1) a marked redness and injection of the vessels of the conjunctiva. This was not accompanied, as a rule, by any purulent discharge, though it was attended by considerable pain and lachrymation. In a few cases photophobia was present. (2) A cyclitis or an irido-cyclitis. This occurred in seven cases, five of which were seen by Captain W. H. Kiep, R.A.M.C., and have been described in detail elsewhere-Kiep and Maxwell. [13] . Captain Kiep has also seen irido-cyclitis in two other cases of Shiga dysentery in which there was no involvement of the joints. It is possible that some of the patients with conjunctivitis also had a cyclitis which was not diagnosed but the iris was certainly not involved.
The eye symptoms appeared between the fourteenth and thirtyfourth day of the disease and in one case on the eighty-eighth day; sometimes a few days before and sometimes just after the Joints were attacked (Table I, p. 25). The conjunctivitis always cleared up quite quickly with washes such as argyrol 2 per cent. When the irido-cyclitis developed under observation it yielded readily to treatment with atropine. In three cases in which the irido-cyclitis was well developed before the patients arrived in Malta, recovery was very slow. One man was left with ring synechiae and an iridectomy was eventually performed. Conjunctivitis was also noticed by Rist and Crouzon but Moreau saw two cases of conjunctivitis and iritis.
As arthritis is a fairly constant feature of serum disease and many dysentery patients were treated with serum it was necessary to exclude the possibility that the arthritis was caused by the serum. Eight of these cases were treated with serum but in one case it was given for a relapse of dysentery after the joint symptom had started (Table III , p. 30).. Serum arthritis is a very painful disease, but it is extremely rare for any swelling of the joints to occur. I have only seen it on two occasions, and in each case it was suspected that the patient was developing dysenteric arthritis. But the presence of the urticaria and the transient nature of the swelling (twenty-four to forty-eight hours) constitute evidence that the joint swelling was part of an unusually severe attack of serum disease.
In the cases of dysenteric arthritis which had bren treated with serum the joint symptoms were absolutely different froim those of serum arthritis; one patient was well in three weeks and all the others were ill more than four weeks. The question whether the administration of seruim prevents the involvement of the joints is more difficult to answer. Tw o of the seven men were given serum fairly early. One man had two doses of serumii for a slight attack of dysentery after the fourth day and he developed a mild arthritis on the ninth day, after going for a short walk. The other man had four doses before the eighth day and another four doses of 20 c.c. between the eighth and fourteenth days; he developed a very severe arthritis on the eighteenth day. The other four men had one dose of serum, and as we could not ascertain either the amount of serum given or the day of disease on which it was given, it is impossible to say much about the effects of the serum in preventing the onset of dysenteric arthritis. Major W. T. Hessel, R.A.M.C., has analysed the dysentery cases which developed locally in tnis command, arnd none of the cases which were treated with serum early and in adequate doses (at least 100 c.c. in two doses) developed any joint trouble. This evidence is suggestive, but the number of cases which developed locally was not large. As the joint lesion is an infrequent complication, it needs a careful analysis of a large number of cases, treated with and without serum, before a definite answer can be given.
The usual provisional diagnosis made in these cases was rheumatism or acute rheumatism. The mode of onset and the way in which one joint is involved after another, does suggest rheumatic fever. But the absence of the flushing of the skin and of great heat in the joint is against that diagnosis. The behaviour of the joints when treated with sodium salicylate in adequate doses (20 gr. every four or two hours) is quite different from that of rheumatic fever. Aspirin seems to be more efficacious than sodium salicylate in relieving the severity of the pain, but the joint swelling does not subside under its use. In its extremely chronic nature also it is quite unlike rheumatic fever. Moreover in no case was there any sign of endocarditis.
The general appearance of the disease resembles that of gonococcal arthritis, and this resemblance is enhanced by the frequency with which conjunctivitis and irido-cyclitis accompany the joint lesions (the jointeye syndrome). The cases, however, differ in that the fasciae do not seem to be affected as they so often are after gonorrhoea. This possibility was carefully excluded and in no case was there any evidence of any recent gonorrhoea. One man had been infected with gonorrhcea seven years previously and one case had been diagnosed as gonorrhoeal arthritis. In this case a Gram-negative diplococcus was found in the eye discharge on one occasion, but no gonococci were obtained on subsequent occasions, either from the eye or from the urethra. However, it is not safe to make the diagnosis on the presence of a Gram-negative diplococcus as several varieties of these may be present in eye discharge. The man denied that he had had gonorrhoea and there was a definite history that blood and mucus had been passed for about ten days, though this had been ascribed to an attack of malaria. However, the fact that the patient's blood agglutinated Shiga's bacillus in a dilution of 1 in 320 on the forty-fifth day of disease is fair evidence that the previous attack had been dysentery.
The possibility of Mediterranean fever was considered in three severe cases, but the blood culture was sterile and the blood did not agglutinate Micrococcus melitensis. The subsequent course of the cases did not resemble that of Mediterranean fever.
The only other joint-condition which bears any resemblance to these cases is "rheumatoid arthritis." In the acute stages, however, there is little resemblance, and the presence of the eye symptoms would prevent that diagnosis being made. In the late stages, however, especially when the hands are affected, there is considerable resemblance, and if the cases were first seen after many weeks, the diagnosis of " rheumatoid arthritis" might be made, if no history of the onset of the disease were available.
The treatment of these cases is most unsatisfactory and the disease seems to run its course. Sodium salicylate, even in large doses of 20 gr. every four or two hours, has little apparent effect either on the joint swellings or on the height of the temperature. Aspirin seems to be effective in relieving pain. Quinine was tried in some cases. Locally methyl salicylate has been used but with little effect ; Scott's dressing seemed to be rather more efficacious. When there is severe pain or any tendency for the limb to assume a bad position the application of a splint is advisable. Puncture of the joints was tried in a few cases without effect. Massage is of great use in the later stages to overcome any stiffness, and radiant heat was tried with some success in one severe case.
Serum was given in two cases for a relapse of the dysentery, but the joints were not relieved to any marked extent. Rist has used large doses of serum, 50 to 60 c.c. for four days, and states that the joints recover very quickly. In the light of his experience, serum deserves a trial, but I have had no* chance of observing its effect.
(II) ANALYSIS OF THE CASES.
The cases which showed joint symptoms may be divided into five groups for the purpose of investigating the cause of the joint lesion.
(I) Cases which have been diagnosed as dysentery on clinical grounds, in which either Shiga's bacillus was isolated from the stool or in which the blood contained a specific agglutinin for Shiga's bacillus.
The cases in this group do not need any special comment, as the clinical diagnosis of dysentery was confirmed by the pathological findings and the clinical picture of the joint-eye syndrome was the one described. In five patients Shiga's bacillus was isolated from the stool, and in seven the blood contained a specific agglutinin for Shiga's bacillus. (II) Cases which have been diagnosed as dysentery on clinical grounds, in which either Flexner's bacillus was isolated from the stool or in which the blood contained the specific agglutinin for Flexner's bacillus. In two patients Flexner's bacillus was isolated from the stool, and in two the blood agglutinated Flexner's bacillus. The two cases in which Flexner's bacillus was isolated need some comment.
In Case XIII the joint symptoms developed some fourteen to twenty-one days after an attack of diarrhoea (nine to ten stools a day for nine days), which was not severe enough to prevent the man doing his work. While the man was in hospital here the diagnosis of arthritis following a mild dysentery was suggested. Shortly after this he had another attack of diarrhoea in which mucus, but no blood, was passed. In this attack, which was no worse than the previous attack, Flexner's bacillus was isolated from the stool. This observation made the previous diagnosis of dysenteric arthritis much more certain. Case XIV was that of a doctor in the R.A.M.C., aged 47, circa, who stated that he had had a bad attack of gout twenty years previously, and had then been ill for some time. The dysentery, which was of local origin, was very mild, and only lasted three days, but Flexner's bacillus was isolated from the stool, and the blood agglutinated Flexner's bacillus strongly. The joint lesion developed on the fourteenth day and was very severe. He had great pain and the joint condition cleared up very slowly. Colchicum gave no relief. In view of the previous history of joint troubles considerable doubt existed whether this was a recurrence of the previous disease or was to be ascribed to the mild attack of lysentery. Against the latter view is the history of a previous attack of an unknown joint affection twenty years previously, and the fact that the joint symptoms were more severe than is usually the case in dysenteric arthritis. In favour of the view are the facts that (1) the joints were attacked fourteen days after the onset of the dysentery; (2) that the clinical picture was similar to that of the other cases. It is true that the symptoms were more severe than those of most of the cases, but they were not more severe than those of Case XV, in which the patient also had a Flexner dysentery.
(III) Cases which were diagnosed as dysentery on clinical grounds, but in which no pathogenic bacilli were isolated from the stool, and in which the blood did not agglutinate any of the dysentery bacilli.
The group contains twelve cases in which the diagnosis rests only on clinical evidence. In two cases the attack of dysentery was very severe, but in the other ten cases it was fairly mild.
During the summer and autumn of 1916 the diagnosis of dysentery was often made on clinical grounds when no positive pathological findings could be obtained. Several explanations may be put forward to explain this state of affairs (1) In the cases of this group the stools had not been examined at the onset of the disease, which is the most favourable time for isolating the dysentery bacilli. Many of the cases were mild ones, and the men were practically convalescent from their dysentery when they arrived here, and it was unlikely that the dysentery bacilli woul i be isolated under these conditions.
(2) The blood of these patients was tested once shortly after their arrival here, and no agglutinins for the dysentery bacilli were found. The time of appearance of the agglutinins in dysentery is a subject on which much work is being done at present. Captain J. Speares and Dr. P. P. Debono have found that in cases of Shiga dysentery the agglutinins appear regularly by the second wveek. In cases of Flexner dysentery the development of the agglutinin is capricious, and in some cases in which Flexner's bacillas was isolated no agglutinins developed at all.
(3) It is still a moot point whether all the bacilli capable of causing dysentery have been identified. In a certain number of cases of dysentery which occurred during the summer and autumn of 1916, bacilli were isolated which gave the sugar reactions of Shiga's bacillus, but which did not agglutinate with the specific Shiga serum. The blood of these patients did not agglutinate Shiga's or Flexner's bacillus, and the pathological findings were therefore negative.
As there are these difficulties in the way of getting a positive pathological result in a certain number of cases of dysentery, I have felt justified in including the twelve cases in Group III under the heading of clinical dysentery. The joint affections in these cases were very similar to those of the proved Flexner and Shiga cases, but were of a rather milder type.
(IV) Cases in which the diagnosis of dysentery was not made at the onset of the disease. This group contains three cases which are of great interest.
Case XXIX was that of a man who passed blood and mucus for four days, but a diagnosis of dysentery was not made. The joint symptoms developed on the eighth day, together with a very severe constitutional disturbance. The joint affection was one of the most severe of the series, and it was six months before he was able to walk or write letters.
Case XXX stands in rather a different category, and has already been described. In this case the history of diarrhoea with blood and mucus was ascribed to malaria, but the joints. and conjunctivitis to a gonococcal infection. The high agglutination, 1 in 320, to Shiga's bacillus is good evidence that the original infection was really dysentery.
In Case XXXI the patient, an officer, had not had any illness resembling dysentery, and had only had the mildest of diarrhoea. The joint affection came on suddenly, and was severe, but the joints were quite well by the seventy-sixth day. An irido-cyclitis developed on the second day, and was still bad on his arrival at Malta on the seventysixth day. Captain Kiep saw the patient on account of his eyes; he elicited the history of the joint affection, and had the blood and stools examined. The stool culture was negative, but the blood agglutinated Shiga's bacillus in a dilution of 1 in 800. A positive aggltitation in this dilution is evidence that the patient has been infected with Shiga's bacillus, and yet no history of an' illness resembling dysentery could be obtained. It is recognized that very mild cases occur in all epidemics, but such a high agglutination in a man who could only give a vague history of diarrhoea was most unexpected.
(V) Cases in which there was no evidence of dysentery. Case XXXII was that of a man whose joint symptoms and constitutional disturbance were almost as severe as those of Case XXIX.
In this case the only history of previous illness which could be obtained was that of a mild diarrhoea of three days' duration. The joints became affected twenty-one days after the onset of the diarrhoea. The stool and blood examinations gave negative results, and a blood culture was sterile. The clinical picture was almost identical with that of Case XXIX, and it is difficult to believe that the cause of the joint trouble was not the same in the two cases.
Case XXXIII was that of a man who gave a history of a nmild diarrhoea which was followed by a joint affection on the fifteenth day. The joint affection was fairly severe and the temperature oscillated for some days.
These two cases are placed in a group by themselves as there was no evidence of any dysentery.
Joint symptoms occurred in thirty-three cases, and in eighteen cases the nature of the dysentery was ascertained; in twelve cases the diagnosis of dysentery was made on clinical grounds; in three cases the diagnosis of dysentery was originally overlooked, and in two cases there was no evidence of any attack of dysentery.
In the light of this evidence it seems clear that all cases of joint swelling which arise when bacillary dysentery is prevalent must be carefully investigated. Even a mild dysentery, which may pass almost unnoticed when there is a great deal of disease about, may cause severe joint symptoms, and the history of the dysentery may be only elicited by cross-questioning. Even if a history of diarrhoea can be obtained, it is worth while examining the stools and testing the agglutinating power of the blood. Whilst it is not suggested that every case of joint swelling which occurs under these conditions is secondary to a dysenteric infection, yet it may be said that these cases should always be regarded with suspicion.
The evidence that arthritis occurs as a complication of amoebic dysentery is very weak. Moorhead saw eight cases in Egypt after the 'Gallipoli expedition, in which the Amaeba histolyticas had been seen in the stool. However, a certain number of cases of dysentery arising on the Peninsula were undoubtedly mixed infections, and it is quite possible that these cases were of that kind.
Two hypotheses must be considered as to the cause of the joint lesion (1) An infection of the joint with dysentery bacilli.
(2) A chemical effect set up by the toxins produced by the dysentery bacilli.
There is, unfortunately, no direct evidence in favour of either hypothesis. The dysentery bacilli have not hitherto been isolated from the joint fluid, but the joints have not often been punctured. Unfortunately we did not see the early stages of these joints, and under these circumstances we did not feel justified in puncturing them as the most favourable time for isolation of the bacilli had passed. One joint was punctured within twenty-four hours of the onset, but the culture remained sterile. Rist punctured the joints on five occasions but no bacteria were found. Waller punctured six joints but the cultures remained sterile. Klein had the same results in five cases. Klein tested the joint fluid for agglutinins four times and found a positive result to Shiga's bacillus in three cases and to Flexner's bacillus in one case. In one case the titre of the joint fluid was above that of the blood 50 to 18 units, and in one it was half that of the blood, 24 to 48 units; in the other two cases it was about the same. Dr.
Debono examined the joint fluid of one case in Malta; the fluid was sterile but the agglutinating titre was less than that of the blood. If the joint affection is caused by a direct invasion of dysentery bacilli, these must have reached the joint through the blood stream. In dysentery the bacilli have only been found in the blood stream on a few occasions.
The absence of any positive pathological finding is therefore in favour of the view that the toxins are responsible for the joint lesion, but too much stress should not be laid on the purely negative result. There is a certain amount of indirect evidence in favour of the first hypothesis.
The pyrexia, which occurs in the most severe cases and which may continue for some weeks after all the intestinal symptoms have subsided, is much more suggestive of a direct infection of the joint than of an inflammation set up by a toxin. However, the best indirect evidence is the striking resemblance between the clinical picture of dysenteric and gonococcal arthritis. The association of joint swellings, irido-cyclitis and long, continued pyrexia in the two diseases has already been referred to. In the case of the gonococcal arthritis the gonococcus has been recovered from the joint fluid in a certain number of cases, and it has also been recovered from the blood in at least two cases of endocarditis. It seems quite certain that the joint lesion in gonococcal arthritis is caused by a direct infection with bacteria, and as the resemblance between the clinical picture of the two diseases is so great it is suggestive that the joint lesion in dysentery is caused by the dysentery bacilli. The case in which both arthritis and iritis were present and the serum agglutinated Shiga's bacillus in a dilution of 1 in 800, although dysenteric symptoms had never been present, is strongly in favour of this view.
(III) CONCLUSIONS. (1) An affection of one or more joints takes place as a rare complication in bacillary dysentery.
(2) The joint affection is often accompanied by a severe constitutional disturbance.
(3) Conjunctivitis and irido-cyclitis are secondary complications in about half the cases.
(4) The disease runs a slow and chronic course but apparently ends in a complete recovery. 
